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ABSTRACT 


Equivalent hea¢winds or equivalent winds are computed using 
Sawyer's method for approximately 4400 strategic world air routes 
contained in Volumes I & II. The seasonal mean equivalent wind 
and its standard deviation and the annual 50-, 75-, and 85- per- 
cent reliability equivalent winds are tabulated. Route winds 

are computed for the 5000-, 10,000-, and 18,000 foot levels.’ An 
IBM 360/65 program was used to compute the equivalent winds. ' 

Input data for the program consist, for each level, of a grid 
composed of the mean vector wind and the standard vector deviation 
at the intersection of each 5° of latitude with each 10° of longi- 
tude between 60°S and 60°N and at the intersection of each 5° of 
latitude and each 20° of longitude south and north of 60°S and 
60°N respectively. In addition to the equivalent winds, great 
circle distances are computed and tabulated for each route. 
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FORWARD 


Ten years ago, The Boeing Company published documents on equivalent 
route winds for upper altitudes for domestic, international and 
military air routes for use in the airline industry: "Equivalent 
Winds for North American Air Routes," D6-9176; "Equivalent Winds for 
World Air Routes," D6-9177; and "Great Circle Equivalent Route Winds 
for Military Application," D6-9175. Since then, the helicopter 
industry has had a need for lower altitude wind data for helicopter 
routes and speeds. 


Tables of winds for the lower altitudes were prepared and the 
computer program used for the earlier documents was modified to 
incorporate minor improvements in technique in order to correct 
inaccuracies which could occur for lower speed aircraft and to 
Operate on the IBM 360/65 system. 


Airfield bases listed in this document are only a sample of the 
total number available and are not chosen on major importance. It 
should be noted that one airfield may represent other stations 
within a radius of 50 miles, since the difference in the azimuths of 
the flight routes would be nominal, thus reflecting little if any 
changes in the calculated results of equivalent headwinds. Addi- 
tional air routes may be requested by writing to the Boeing Vertol 
Company in care of the author. 
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EQUIVALENT WINDS FOR HELICOPTER AIR ROUTES 
AT HEIGHTS OF 5,000, 10,000 and 18,000 FEET 


1.0 INTRODUCTION 


The increasing ability (usually with aerial refueling and/or aux- 
iliary tanks) for helicopters to deploy over long distances has 
established a requirement for route wind statistics with which to 
Make long-term estimates of the economic and strategic capabilities 
of these aircraft. To meet this need for route-wind data, Boeing- 
Vertol analysts have computed seasonal and annual equivalent winds 
for principal air routes. 


2.0 DEFINITIONS 


2.1 Equivalent Route Wind 


The equivalent wind for an air route may be defined as a uniform 
wind, which when directed along the track at all points, results 
in the same average ground speed as that actually attained. 
Alternately, the equivalent route wind is the difference between 
the average airspeed and the average groundspeed throughout the 
flight. 


2.2 Reliability Equivalent Route Wind 


The reliability equivalent wind is the equivalent headwind which 
is not exceeded (a route wind which can be relied upon) a given 
percent of occasions or time during a given period. 


3.0 COMPUTATIONS 


3.1 Equations 
3.1.1. Equivalent Route Wind 


Sawyer's theory of equivalent headwinds has been applied extensively 
to the computation of equivalent route winds 1-9. This method 
involves use of the mean vector wind and the standard vector 
deviation, two parameters which completely define the circular 
normal distribution of winds generally found in the free atmosphere. 
Charts and tabulations of the mean vector wind and the standard 
yecier deviation are available in many meteorological publications 


The principal assumptions of Sawyer's theory are (1) the wind speed 
does not exceed the speed of the aircraft and (2) the distribution 
of winds in the free atmosphere during a given season can be 
approximated by the circular normal distribution. Based on these 
and other assumptions, the basic equation for the average equivalent 
headwind, EW, over a route and expressed in terms of the mean vector 
wind and the standard vector deviation, o, at points along the 
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3.1.1. Equivalent Route Wind (cont'd.) 
route is: 
N 
z 
EW = 24 - A 
N 
y ty 
i=l 


2i = length of i-th segment of route 
tj; = time to fly «ci 


A = airspeed of aircraft over route 
but ty = 25/9; 


where gi = mean ground speed on i-th segment 


2 
=A-1l1 (Vv " +0, ) : 
2A i 1 i 


Vv; = mean vector wind component 
normal to track 


- = mean vector wind component parallel 


Uj to track 


great circle route distance 
number of equal length segments Zi 


2n 
wou 
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3.1.1. Equivalent Route Wind (cont'd.) 


or, equivalent headwind is the harmonic mean* of the ground speeds 
less airspeed. By convention, when mean ground speed is less than 
airspeed, equivalent wind is a headwind and will be negative. 


*The earlier Boeing documents used the arithmetic mean for headwind. 
Since the airspeed in their case was much yreater than windspeed, 
error would be small. The harmonic mean is technically correct, 

and for lower airspeed, required to eliminate overestimates. 


3.1.2. Route Standard Deviation 


Correlation studies and physical considerations reveal that_vector 
winds at points along a route are related to one another 121. Por 
this reason, the mean vector wind and the standard vector deviation 
at points alony a route while sufficient to determine the average 
value of the route equivalent wind, are insufficient to determine 
its variability. For example, strong winds at points along a route 
May or may not occur simultaneously. If they do not occur toyether, 
there is a tendency for the headwind components to averaye out such 
that the average value of the extreme winds is less than the values 
of the extreme winds at individual points over the route. Sawyer 
has shown this to be the case. 


The route standard deviation provides a measure of the variability 
of the equivalen’: route wind. The relationship between the route 
standard deviation and the average value of the standard vector 
deviation at points along the route is: 


where: 
oo = Route standard deviation (tabulated value) 


S * Factor to convert root mean square standard vector deviation 
of wind over a route, into the route standard deviation of 
the equivalent route wind. The value of S decreases with 
increasing route length and exhibits some variation with 
season, latitude and route orientation-~. 


The varus of gs used in preparing Table 3 are those listed in 
Graystone®. 


3e1.3. Great Circle Distance 


Route lengths in nautical miles are computed over the dreat-circle 
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3.1.3. Great Circle Distance (cont'd.) 


course, i.e., the least distance on a sphere, between terminals. 
The expression used to compute great circle distances is: 


8 = 60 cos7+(sin Vy sin ¥2 + COS ¥} COS }2 COS QQy - o)) 


wheres 
# = Great circle distance 
in nautical miles 
» = Latitude 
A = Longitude 


cos~l = Angle expressed 
in degrees 


Fig. 1 


Great Circle Distance 


South latitudes and east longitudes are considered negative and 
north latitudes and west longitudes are considered positive. 


3.2 Annual Equivalent Route 
Winds 


Annual equivaient route winds for 

the 50%, 75%, and 85% level are 

computed from the seasonal mean Winter : 
values of equivalent route winds Spring, iii 
and their standard deviations. 

The technique involves an iterative 

procedure by which wind speeds 

are found such that 50, 75, and 

85 percent of the total area under -10 0 10 
the four seasonal wind distribution 
curves, lies to their right. With 
reference to Figure 2, the 50, 75, 
and 85 annual equivalent winds are 
estimated to be -5, -ll, and -13 
knots respectively. (From the 


Fig. 2. Hypothetical Seasonal 
Wind Distribution 
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3.2 Annual Equivalent Route Winds (cont'd.) 


definition, these are the headwinds - headwinds are negative - 
which will not be exceeded X% of the time. If the distribution of 
winds are entirely positive (tailwinds) the technique is the same. 
To assure a headwind value which will not be exceeded, one must get 
the lowest value of tailwind which meets the reliability level. 


3.3 Input Data 


The most recent and internally consistent summaries of statistical 
wind data available ye used. Wind statistics were obtained 
primarily from Crutchert~and the NAVAIR publications while the 
airfield coordinates were obtained from standard reference sources. 
The mean vector wind and the standard vector deviation together 
with the coordinates of each terminal form the input data for 

an IBM 360/65 program. The wind parameters for the four seasons 
and for the 5000 (850 mb), 10,000 (700 mb), and 18,000 (500 mb) 
foot levels, were obtained by computing them at the intersection 
of each 5° of latitude with each 10° of longitude between 60°N 
and 60°S and at the intersection of each 5° of latitude with 

each 20° of longitude north of 60°N and south of 60°S. 


3.4 Method 


Equivalent route winds are computed by first dividing the route 

into an integral number of segments of 200 miles or less in length 
and then calculating the segment flight time resulting from the 
wind vectors at the mid-points of these segments. This is accom- 
plished by weighing the four nearest wind values (at grid points) 

in proportion to their proximity to the point on the route. The 
times are summed for the entire route, and resulting average ground 
speed is calculated. Equivalent wind results by subtracting average 
airspeed from the average ground speed. 


By convention, a positive sign denotes a tailwind; a negative sign, 
a headwind. 


3.5 Tabulations 


Equivalent winds for the 5,000-, 10,000-, 18,000- foot levels are 
tabulated for routes between selected airfields (Table 3). ‘he 
route wind tabulations are organized alphabetically by the terminals 
that identify each route. In the index, each route is referenced 
under both of its terminals (Table 4). Included in the data are: 
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3.5 Tabulations (cont'd.) 


The direct and return seasonal mean equivalent route wind and 
its standard deviation and the annual 50-, 75-, and 85- percent 
reliability equivalent route wind in knots. 


The great circle distance in nautical miles. 


An alphabetical listing of terminals with their geographical 
coordinates is provided in Table 3. 


4.0 USE OF TABLES 
4.1 Normal Curve 


Brooks!® et al found that in any one season the distribution of 
equivalent route winds about the mean closely approximates the 
normal law of errors. According to this law, the mean and its 
Standard deviation completely define the distribution of winds about 
the mean. In turn, this error distribution very nearly approximates 
the normal or Gaussian frequency distribution defined as: 


“x? /2 92 


e 


where: 
Y = The frequency ordinate at distance x from the mean 


o #® The standard deviation 


4.2 Estimating Reliability Equivalent Route Winds 


Computation of reliability equivalent route winds deserves special 
attention since deviations of the relative frequency of extreme 

wind speeds from the assumed normal law of errors may be appreci- 
able, particularly at levels and in regions affected by jet streams. 
The frequency of extreme values is probably higher than that pre- 
dicted from the assumed model. For this reason, reliability equiva- 
lent winds for percentages less than 5 and greater than 95 are 
likely unreliable. 


Two methods for estimating equivalent winds for reliabilities other 
than for the tabulated mean values involve use of error factors 

and secondly, use of arithmetic probability paper. 

4.2.1. Error Factor Method 


For a given route, reliability equivalent winds are computed by sub- 
tracting the product of k times the standard devietion from the 
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4.2.1. Error Factor Method (cont'd. ) 


mean equivalent wind, where k is a factor derivable from the error 
function. Values of k are given in Table 1 or can be found from 
tables of the normal curve of error. These methods are accurate 
only for estimating seasonal reliabilities. The seasonal curves 
approximate the normal law of errors, but the annual curve does 
not. Therefore, to get an annual reliability requires an iterative 
technique as described in 3.2. 


The error factors method is illustrated by computing the 85 percent 
reliability equivalent route wind over the great circle - Ft. Rucker 
to Ft. Eustis air route, in winter at 5,000 feet. 


TABLE 1. ERROR FACTORS 


Reliability Percent +k 
(Area under normal curve to +k) (Number of standard devi- 


ations from the mean) 


vu.0 

0.25 
0.52 
0.84 
1.04 
1.28 
1.65 


From Table 1, the error factor is 1.04. 


a. The DIRECT reliability equivalent headwind which should not 
be exceeded on 85 percent of occasions is a wind of -23 knots: 


-l1 - (1.04 x 12) #*-23 knots. 
or, Mean - 1.04 o, (See 3.2) 


b. The RETURN reliability equivalent headwind which can be relied 
on 85 percent of occasions is a wind of -2.5 knots; 


10 - (1.04 x 12) = -2.5 knots. 


or, Mean - 1.04 O. (See 3.2) 


4.2.2. Arithmetic Probability Paper Method 


As previously stated, in any season the distribution of equivalent 
route winds about the mean closely approximates the normal law of 
errors and the normal or Gaussian frequency distribution defined in 
(4). Arithmetic probability paper is arranged with the percent 
cumulative frequency scale printed on the ordinate such that the 
integral of the normal 
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4.2.2. Arithmetic Probability Paper Method (cont'd.) 


2 
Sg 200% (5) 


x 
Q (x) * le! . 
qT = ww 


frequency curve plots as a straight line while the absicissa has 

a linear scale. The sign convention is followed for equivalent 
wind speeds (+ for a tailwind and - for a headwind). These two 
lines give the frequency distribution of equivalent winds over the 
route. 


4.3 Variation in Airspeed 


The tabulated equivalent wind data were computed for a 120-knot 
airspeed. For airgepeeds much above this value, the new values 
May be approximated by assuming the wind speed is the result of 
the arithmetic mean of the ground speeds. 


Expressions to use are: 


rd 


D 1/2 (D = R) + 62.5 (D + R) (6) 
a a 
R’ = -1/2 (D = R) + 62.5 (D + R) (7) 


If D and R are of equal value and of opposite sign, the tabulated 
values are the same for any airspeed. If D 4 R, i.e., a cross 
wind component is present, D and R° will differ slightly from 
D and R. 


Caution should be exercised when attempting to use airspeeds less 
than 120 knots, becuase simplifications used in the basic Sawyer 
method will cause increasing error as wind speeds at any segment 
approach aircraft speed. 


Percent reliability equivalent headwinds computed for the new air- 
speed, A , will differ by the same amount as the mean values, i.e., 
D- D’, becuuse standarg deviations are not sufficiently affected 
by changes in airspeed “¢. 


4.4 Great Circle Route Length 


The route length in nautical miles is computed over the great-circle 
course, i.e., the least distance on a sphere, between terminals 
(Fig. 3). For completeness, a great circle may be defined as the 
intersection of the surface of a sphere and a plane which passes 
through the center of the sphere. A nautical mile is the length 
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4.4 Great Circle Route Length (cont'd.) 


on one minute of arc along a great circle on the earth's surface, 
i.e., the earth's circumference is 360 x 60 = 21,600 n. mi. In 
terms of statute miles, ln. mi. = 1.1508 miles. 


Figure 3 Great Circle Route Length 


4.5 Equivalent Route Length 


The equivalent route length, for a given reliability equivalent 
wind, is the distance that an aircraft would have flown in still 
air on a flight having the same duration as that required with 
given percent equivalent wind. The equivalent route lengtn may be 
expressed as 


s DA (11) 
be * DA 
where: 
L, = Equivalent route length in knots for x percent reliability 


equivalent wind Wy 
D = Great circle distance in nautical miles 
A # Airspeed in knots 
5.0 OCCURRENCE OF HEADWINDS ON BOTH DIRECT AND RETURN FLIGHTS 


Over routes characterized by prevailing light winds or by strong 
winds perpendicular to track the direct and return route winds can 
both appear as a headwind. This situation occurs when the contri- 
bution to the mean equivalent wind from the wind components at right 
angles to the track exceeds the contribution from the wind components 
along the track. The effect of winds at right angles to track 

on the ground speed becomes apparent when it is realized that an 
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5.0 OCCURRENCE OF HEADWINDS ON BOTH DIRECT AND RETURN FLIGHTS 
(cont "d.) 


airplane could make no progress along the intended track with a 
wind at right angles to the track and equal to its airspeed. 


Reliability equivalent headwinds for some routes appear as head- 
winds for the direct and return flight. The situation can occur 
over routes where the mean equivalent wind is about the same mag- 
nitude as its standard deviation. For example, a route having a 
mean equivalent wind of 12 knots, and a standard deviation of 15 
knots, has an 85 percent reliability wind of -3 knots. In this 
example a tailwind has not become a headwind, but rather a head- 
wind of 3 knots is not likely to be exceeded on 85 percent of 
occasions and a tailwind of 12 knots can be relied on 50 percent of 
occasions. 


6.0 RELIABILITY OF RESULTS 


The reliability of, the tabulated equivalent headwinds as being 
representative of the actual route winds over great circle routes 
depends largely upon the assumption that wind distributions in the 
free atmosphere can be treated by the circular normal distribution. 
This distribution requires that the zonal and meridianal components 
of wind be uncorrelated and that their standard deviation be equal. 
From physical considerations, however, some degree of ellipticity 
must be present, otherwise there would be no mean transport of 
energy in the atmosphere as is observed. For most conditions, the 
degree of ecllipticity is small and the assumed circular normal 
distribution acceptable. Brooks! pointed out that the assumption 
of circularity is likely to be weakest in frontal zones, in the 
vicinity of jet streams anc in areas characterized by distinct 
seasonal wind variation such as the boundary region between a 
monsoon circulation and the circulation above. 


The tabulated values are intended as long term estimates of enroute 
winds and as such the actual winds in any one season may differ 
appreciably from them. This condition particularly occurs where 
all routes closely parallel the mean position of the jet stream. 
Where air routes routinely traverse normal to the jet stream, how- 
ever, only small differences between the tabulated and observed 
route winds should occur. 


7.0 CONCLUSION 


The application of equivalent winds can aid agencies concerned 
with the problems of aircraft logistics to estimate the lony term 
capabilities of helicopters to deploy over long distances. Con- 
siderable effort has been expended by Boeing-Vertol since 1965 to 
display temperature probability variations with altitude. Many 
government agencies are using our data on that subject. By 
combining that data with the wind data of this document, one can 
estimate fairly accurately the effects on helicopter performance. 
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THE BOEING VERTOL COMPANY 


ABADAN 
ACCRA 

ADANA 

ADDIS ABABA 
ADEN 
ALBROOK AFB 
ALGEF 

AMMAN 
ANDREWS AFB 
ANKARA 
ANTOFAGAST 
ARGENTIA NS 
ASCENSION ISLAND 
ATHENS 
ATKINSON 
AVIANO AB 


SRS 5 SE SF 


BAGHDAD 
BAPRANQUILLA 
BELEM 
BITBURG AB 
BOGOTA 

BORDEAUX 

f BRIDGETOWN 
BRINDISI 
BUENOS AIRES 


CAIRO 

CAPE TOWN 
CHABUNCA 

CHAT EAUR OUX 
CHAUMONT 
CHERRY PT MCAS 
CORPUS CHRISTI 


CAKAK 
OHAH2 AN 

DI VAPBAKTIR 
OOVER AFB 


EGLIN AFR 

EL ISARETHVILLE 
ELLINGTON AFB 
ENGLAND AFD 


FORT RENNING 
FORT BSAGG/POPE 
FOeT EUSTIS 
FORT RUCKER 
FROBISHER 


LATITUNE 


DEG 


30 
5 
36 
8 
12 
8 
36 
31 
38 
40 
23 
47 
7 
37 
6 
46 


33 
Lo 

l 
49 

4 
44 
13 
40 
34 


SHEET 233 


MIN 


22N 
36N 


LONGITUDE 


DEG 


48 


MIN 


15 
10W 


021)9-19690-2 


ELEVATION 
FT 


THE BOEING VERTOL COMPANY N21U-10600-2 
LATITUDE LONGITUDE FLFVATTON 


NEG MIN DEG MIN FT ‘1 
GOOSE AB 53 19N 60 25W 144 
GUANTANAMO BAY 19 54N 75 OW 21 
GUAT AMALA CITY 14 34N 90 32W 4850 
HAHN AB 49 57K 7 15€ 1613 
HARMON AFB 48 32N 58 33w 86 
HAVANA 23° =#1N 82 22wW 208 
HOMESTEAD AFB 25 28N 8) 24W 17 
HUNTER AAF 32, 1N 81 8w 70 
1S TANBUL 47 58N 28 S5SQF 89 
IZMIR 38 24N 27 10F 82 
JACK SUNVILLE 30 25N 81 39W 24 
JOHANNES BURG 26 «8S 28 156 5559 
KANO 12 2N 8 326 1532 
KARACHI 24 54N OT 9€ 80 
KEFLAVIK 63 57N 22 37W 169 | 
KEY WEST 24 33N 81 48w 9 
KHARTOUM 15 37N 32 336 1280 ’ 
KINOLEY AFB 32 22N 64 41W 1! | 
KINGSTON 17? 54N 77 L7w L190 = 
KINSHASA/NDJILI 4 23S 15 26F 1014 a 
LAGOS 6 55N 3 2)¢ 132 ‘| 
LAJES FIFLO 38 45N 27 «SW 174 
LAS PALMAS 27 55N 'S 23 79 +] 
LA PAZ 16 39S 68 12W 13492 i} 
LIMA 12 6S 77 #1W 505 
LISBON 38 43N 9 9W 313 
LORING AFB 46 57N 67 53W 746 | 
LUQA, MALTA 35 SIN 14 29F 253 
LUXOR 24 ON 32 426 269 
{ 
MANAGUA 12 10N 86 15W 172 
MAURITIUS ISLAND 20 26S 57 41€& 165 
MCGUIRE AFB 40 2N 74 36W 127 
MEOELLIN 6 13N 75 2oW 4650 
MI LOENHALL 52 22N 0 28€ 5 
MOSCOW 55 46N 37 25€ 623 
NAIROBI 1 19S 36 56E 5327 
NAPLES 40 52N 14@ LSF 489 
NAR SAR SSUAK 61 LIN 45 25W 136 
NEw CUMBERLAND 40 13N 76 Siw 106 
NEW ORLEANS 39 IN 99 4W 13 
NIAMEY 13 31N 2 oF 733 
NICOSIA 35 9N 23 16E 73 
ORAN 35 37N O 37W 269 


SHEET 234 


THE BNEING VERTOL COMPANY 


PARAMARI 60 
PATRICK AFB 
PART AU PRINCE 
PORT LYAUTEY 
PRESTWICK 


RAMEY AFB 
RECIFE 

RHEIN MAIN 

RIQ OF JANEIRO 
RORERTS FIFLO 
ROME 


SAN JOSE 

SAN SALVADOR 
SANTA CRUZ 
SANTIAGO 
SANTO DOMINGO 
SHAW AFB 
SONU RE STROM 
STOCKHOLM 


TALARA 
TEHRAN 

TEL AVIV 
THULE 
TONCONTIN &B 
TORREJON 
TROMSO 

TUNIS 


WESTOVER AFB 
WILLEMSTAO 


ZAHEDAN 
ZARAGOZA 


LATITUDE 


DEG 


5 
28 
18 
34 
55 


18 
8 
50 
22 
6 
41 


9 
13 
17 
33 
18 
33 
oT 
59 


4 
+5 
32 
76 
14 
40 
69 
36 


42 
12 


29 
41 


MIN 


27N 
15N 
35N 
18N 
31N 


30N 
4$ 
2N 
49S 
L4@N 
54N 


56N 
41N 
27S 
278 
26N 
59N 

IN 
25N 


34S 
11N 

ON 
32N 

2N 
24N 
39N 
50N 


12N 
LIN 


27N 
41N 


L ONG ITUNE 


DEG 


55 
89 
72 


SHEET 235 


MIN 


law 
36W 
2lw 
30W 
36W 


QW 
53W 
34F 
15w 
22W 
29e 


ha 

bn 
liw 
G?2n 
54w 
29W 
48w 
53F 


L7W 
2oe 
54F 
45 
L5W 
43W 
57E 
L4E 


32W 
53W 


54 


aw 


N2L0-10600-2 
ELEVATION 
Fr 


THE ANEING-VERTM COMPANY 


4BA04N 
aNANA - - - 
ANOTS anana 
ADEN- - = - 
AMMAN - - 
ANMMARAS - 
ATHENS- - 
AVIANN 46 
MAGHOAD - 
QR INDISI- 
Catno - - 
NHAMRAN - 
DIV ARBAKLR- 
ISTANSIIL] = 
tmmia-- 
KARACHI = - 
KHARTOUN- - 
LUQA, MALTA 
Luxor - 
MnSCN - - 
NAPLES= = - 
NICOSIA = - 
ROME- 


TEL AVIVe se - -  - 
TUNIS - + 
RAHEOAN - - - = = 


ACCRA 
ALGER - - - --- 
ASCENSION ISLAND= 
OMAR - - 2 ~~ - 
FLISABETHVILLE- 
KANN= - ee wo 
KINSHASA/NDJILE 
LAGNS 
LAS PALMAS- = - 
LUQM, MALTA 


MAAN - - = =< 
PORT LYAUTFY- = = 
RNAERTS FIELD = - 
TUNIS ---+---< 


ADANA 


ANDIS ARAMA 2 ~~ = = 
ADEN= -- = ---- - 


ALGER - - - - ee ee 
AMMAN = - 2 - eee 
ne 
ATHENS- - - - = coe 


AVIAND AR ee eee 
RAAWHNAN - eg ee ee 
BITRURG Af- - © e = = 


TERE 6, RQUTE INOEX 
ADANA (CONT! ADEN 
anpeofaua- ------ 22 apanan- - - -- - - 
BRINDISE~ - - --2-- 22 ADANA- ee ee 
CAIRO --+---+-+-+-+ 22 ANDIS agaga - - - - 
CHATEAURQUR - - --- 220 AMMAN - - - - - - 
CHAUMONT- - = +--+ 22 ANKARAS - - - - = 
MHAHRAN - - = - = - = 23) ATHENS- - = - - ~~ 
MivaaBaKER- - ---- 23 BAGHDAD - - - -- - 
HAWN AB ee 2 eee 230 CAIAN  - ee eee 
ISTANAUL~ - - = = = = 23) MHAWRAN - - - - - 
UAIR = +22 2+ - = 23) DfvaRnaKiR- - - - - 
KARACHE = - - 5 2 = - 23) ELISQRETHVELLE- - 
KHARTOUM- = = - + - - 23) ISTANAUL- - - - - - 
LUQA, MALTA ----- 23) Lamia - - ---- - 
LUKOR = - +--+ - + 23) KARACHE - - - - - - 
MILNENHALL- - - = = = 26 9 KHARTMUN- - - - - = - 
mnSCOWe - - - -- 2 - 26) «Lunn - - ------ 
NAPLES- - -- 2 -- + 26) NAIROMI - - = ~~ = 
QRAN- - = -- = --- % 0 6ONICMSIA- - - - - - 
PRESTWICK - - - = - - 26 TEHRAN- - - - = - = 
RHEIN MAIN- - - = - = 26 TEL AVEV- - - = - = 
ROMF- - - -- - --- 26 6 7AHEMAN - - = © - 
STOCKHOL4 = - - - - = 26 
TFHRAN- - - - - = ~ - 26 ALAROTK AFA 
TEL AVIV- - -- +--+ 25 = ANORFMS AFA - - - - - 
TNRREJON- - - - == - 26 = ATKINSIN- - - - - - 
TUNIS - = -- === = 25 = BARRANQUILLA- = - - 
2AWFOAN - © - -- += 25 BELEN - - - = -- - 
QARAGOZA- -- -- 2-25 B0GOTA- - ---- - 
ARIOGETOWN- - - - - 
ADDIS ABABA CHERGY PT MCAS- - - 
ARADAN= - = - === - 17 CORPUS CHREISTI- - - 
ADANA = - +--+ + 21) ONVER AFR - - - = = 
ANFN=- = --- 2-2 - 28 FGLINAFAR - - -- - 
AMMAN - = = - +--+ - 25 FLLENGTON AFB - ~ - 
ANKARA- - = - === = 25 ENGLAND AFR ~ - - - 
ATHENS- - - - - == - 25 FORT BENNING- - - - - 
BAGHMAN = = - - - = 26 «= FORT ARAGG/PNPE - - 
CAIRO = - -- = -- = 26 FORT FUSTIS - - = - 
NHAHRAN = = - = 2 = = 26 FORT RUCKER - - = 
DIVARBAKIR- - = + = - 26 GUANTANAMO Ray- - - 
FLISASETHVILLE- - - - 26 GUATAMALA CITY- - - 
ISTANSUL- - - - = 2 = 26 HAVANAe - - = = = = 
faMgR - - - - ee ee 26 HOMESTEAD AFA - - - 
MANOS - - -- = --- 26 HUNTER AAF- - -- - 
KARACHT = - - = = = = 26 JACKSONVILLE- - - - 
KHARTOUM= - = -- = © 27) KEV WEST- - - - - - 
KENSHASA/NDJILI - - - 27) KEINDLEY AFA - - = - - 
LuxoR - ----- -- 2?  KINGSTON- - - -- - - 
NAIRNBE - - 2-2 - +27) LA PAL- = - - = = - 
NICOSIA --- 2+ = 22?) LIMAe ee ee eee 
TEHRAN] ~ - - = - = - 27. WANAGUA - - - - - = 
TEL AVIV- - == + -- 27 MCGUIRE AFB - - - - 
ZAHFNAN - = = = 2 = = 27) MENELLINS - = © - = 
NEW CUMAFALAND~ = - 
SHEET 239 


0210-10600-2 


AL@ROOK AFB (CONT.?) 
NEW ORLEANS - - 
PARAMARIBO- - - 
PATRICK AFB - - 
PORT AU PRENCE- 
RAMEY AFB - - 
SAN JOSE- - - 
SAN SALVADOR 
SANTA CRUl- - 
SANTO DOMINGO 
SHAW AFB- - - 
TALAMA- - + © 
TONCONTEN AB- 
WILLEMSTAD- - 


ALGER 
ACCRA - 
AOANA - 
ANMAN - 
ANKARA- 
ATHENS- 
AVIANO AR 
ASTBURG AB- 
RORDEAUK- - 
ARENNESE- - 
CAi——Q - - - 
CHATEAUROUK 
CHAUMONT- - 
OAKAR = - - 
NEVARBAKIR- 
HAHN AB - - 
ISTANBUL= - 
t2MtR - = - 
KANO- = = = 
KEFLAVEIKS - 
taGOS - - - 
LAJES FIELD 
LAS PALMAS- 
LISBON- - - 
LUQA, MALTA 
LUXOR - - - 
MILDENHALL~ 
MOSCOW- - - 
NAPLES= - - 
NUAMEY= - - 
NICOSIA - - 
MRAN- = = = 
PORT LVAUTEY- 
PRESTWICK - = 
RHEIN MAINS = 
ROBERTS FIELD 
RNME- = = 
STOCKHOLM 
TEL AVIV- 
TORRE JON- 


@eoetretreenertepueeeeapeeene nese eevee 


Preceding pagejplank 


THE ADEING-VERTOL COMPANY 


ALGER (CONT.) 
TUNES o - = 
RAR AGOTA- - 


ANMAN 

ABANAN- - - 
ADANA © = - 
AONETS ARARA 
ANEN]2 © - - 
ALGER ~- - 
ANKARA] - 
ATHENS= - 
aviann 4A 
MaGcunan - 
AETAURG ARH 
ANRNFAUK- - 
ARINDISTA“ - 
Catan - - - 
CHAT EAUROUX 
CHAUMONT~ - 
NHAHA AN 
NEVARAAK IR 
HAHN AR - 
ISTANBUL - 
Tega e- - 
KANNe © © 
RARACHE = 
KHARTOUM - 
LUQA, MALTA 
LUKQA « - @ 
PuOS SALE ~ 
mascnwe - 

WAIRNAT - © 
NAPLES- - - 
NICOSIA = - 
MNaaNe - - = 
RHEIN MATNAN 
ANNE. < - - 
STArKHM 
TEHRAN= = = 
TORRE JON= ~ 
TUNIS = = = 


ZAHENAN - 
ZARANOZ AS 


ANDREWS AFB 
ALAROOK AFB 
ARGENTIA NS 


RARRANQUILLA- 


ARINGETIWN= 


CHERRY PT MCAS- 
CORPUS CHRISTI“ 
FGLIN AFA - = « 
ELLINGTON AFA = 
ENGLAND AFA - ~ 


TAQLE 4, 


FORT BENNING] - 
FORT ARAGG/POPE 
FORT RUCKER ~ - 
FROBISHER - - - 
GNOSE AB- - ~- - 
GUANTANANO BAY- 
GUATAMALA CITY- 
HARMON AFA- - 
HAVANA] - = - 
HOMESTEAD AFB 
HUNTER AAF- - 
JACKSONVILLE= 
KEV WEST. = 
KINDLEV AFR 
KINGSTON] - 
LORING AFB- 
MANAGUA - - 
MEDELLIN- = 
NARSARSSUAK 
NFW ORLEANS 
PATRICK AFA 


RAMEY 
SAN JNSF- - - 
SAN SALVADNR- 
SANTO DOMINGO 
SHAW AFR- - ~ 
SONDRESTROM - 
TONCONTIN AR- 
WESTOVER AFO- 
WELLEMSTAN= - 


ANKARA 


ARADAN]- © © = - 
ANANA =e eo 
ANDIS AfABA - - 


ANOREWS AFA (CONT.) 


ROUTE INDEX 


aDEN- 
ALGER 


AYMAN = = = 
ATHENS- - - 
AVTANO AB - 
RAGHNAD <- - 
BITAURG AB- 
BORDEAUK- - - - 
ARINDISTo - 
CAIAN © © - 
Cart EauRouXx 
CHAUMONT- = 
NHAHAAN = - 
OLVARRAK IR 
HAHN AR < - 
ISTANAUL= - 
(ZAMIR ee © 
KARACHE = - 


SSSSTISSSSES 


ANKARA I(CONT.D 


RHARTOUM- = 
LISBNN- - - 
LUQA, WAL TA 
LUROR = = = 
MILOENHALL = 
wOscOW- - - 
WAPLES- - =< 
NICOSIA - - 


PRESTWICK - 
AHEIN MAIN] 
ROMNE- - - 
STNCKHOLA 
TEHRAN] = 
TEL AVive 
TORRE JNN- 
TRONGN- = 
TUNIS = = 
ZAMEDAN - 
ZAMAGOZA- 


@etUeunaeeedveseseeneeeeeens 
@erepeteseeeeetceveeananes 
s#eeepeoevrvevreecoeeeeevneene 


ANTOFAGAST 


ATKINSON] - - 
WMELEM © ee 
AOGOTA- - - 

AUFNOS ataes- 
CHABUNCA- = = 
LA PAT- e+ 
LIMAe @ we © 
MEDELLIN- = - 
PARAMARTAN] - 
RIM NE JANETAN- 
SANTA CRUZ~ - - 
SANTIAGO- - = - 
TALARA= - - - = 


ARGENTIA NS 


ANDREWS AFA = - 
CHERRY PT ME AS~ 
OOVER AFA - - ~ 
EGLIN AFB 
FORT BENNING- - 
Fat seoere eee 
FORT FUSTIS - 

FORT RUCKER = = 
FROAISHER - - - 
GNOSE Afi- - = = 
GUANTANANN BAY 


HARMON AFB= = = 


HAVANA] © © 


HOMESTEAD AFB 


HUNTER AAF~ 
JACKSONVILLE 


240 


46 
49 
a9 
49 
49 


ARGENTIA NS (CONT.) 


KEFLAVEK- = - 
KEY WEST= = - 
KINOLEY AFB 
LAJES FIELO 
LORING AFB- 
MCGUIRE AFB - 
WARSARSSUAK - 
NEW CUMBERLAND 
NEW ORLEANS - - 
PATRICK AFB - = 
PART AU PRINCE- 
PRESTWICK = = 
RAMEY AFA - - 
SANTO DOMINGO 
SHAW AFB- © - 
SONDRESTROM - 
THE - eo © 
WESTOVER AFO- 


ASCENSION ISLAND 
atcha ee ~ = 
NAKAR = 2 2 = + 
KANNe ee ee 
KINSHASA/NIJILE 
LAGOS - - -- - 
NIANEY> = = © = 
RECIFES - - = © 
R10 DE JANEIRO- 
ANSEATS FIELO - 


ATHENS 
para == 


DANA 
10018 AGAGA 
ane 


ALGER = - 


AMMAN = = 
ANKARA- - 


AVTANO AB 
BAGHOAD - 
AITOURG AB- 
RORDEAUK- - 
BRENOISI- - 
Camino - = = 
CHateauRnnux 
CHAUMONT- = 
OHAWRAN = © 
OL VARBAKER~ 
HAWN AB - 


USTANBUL- 
T2MIR ~ @ 
KAND= © = 
KHARTOUR- 
LUS®ON- - 


THE ANEENG-VERTOL COMPANY TABLE 4. ROUTE INDEX 4 0210-10600-2 


ATHENS (CONT.) ATKINSON (CONT. ) BAGHOAD (CONT.) BARRANQUILLA (CONT.9 


i 


LUQA, MALTA -- == - 59 WILLEMSTAD~ ----- 64 CAIRD-------- 68 NEW ORLEANS - - - - - 16 
tux -------- 59 CHAUMONT- - = ---+- 68 PARAMARIBO- - - - - - 74 
MILNENHALL- - - - = - 59 AVEANO AB OHAHRAN - - -~-- == 68 PATRICK AFB - -- - - 76 
MOSCOW- - ------59 ARADAN- ------- 17 DIVARBAKIR~ - ---- 68 PORT AU PRINCE- - - - 76 
NAPLES- --- +--+ 59 ADANA-------- 22) HAHN AR - ------ 69 RAMEY APB - - ~~ = 76 
NIAMFY- - -- 2 --- 50) MLGER-------- 38) ISTANQUL- -- --- - 69 «= SAN -JOSE- - - - - = - 76 
NICASIA = 2 - - - - = 50 AMMAN eee 0 FRMIR - = ~~ = =~ = 8 | SAN SALVADOR- - - - = 76 
ORAN- - =~ 2 --- - 50 9 ANKARAS - ---- ~~ 67 = KARACHE - - -- ~~ = 60 = SANTA CRUZ~ - - - - - 76 
PORT LYAUTFY- =~ - = $0  ATHENS- - = - = - =~ 57 KHARTOQUN- - - - - - = 69 SANTO. DOMINGD - - - - 76 
PRESTWICK = ----- 60 BAGHDAD ------- 66 LUQM, 4ALTA----- 69 SHAW ABB- - -- - = - 75 
RHEIN MAIN= = = = = = 60  AITBURG AB- - -- ~~ 66  LUKIR - --~---- 69 TALARAe - - ~~ - - - 75 
RES = = - = +--+ 60 AORDEAUK- - - ---- 66 =MOSCOW- - - - - - - = 49 = TONCONTIN AB- - - - - 75 
STOCKHOLY - - ---- 60 ARINDISI- ------ 65 NAPLES- ~ ----=-- 69 WESTOVER AFB- - - - - 75 
TEHRAN? ~~ - 2 +--+ 60 CAIRNN--------+ 65 NICOSIA- -- -- -- 70 WiLLEMsSTaD- - = - = = 75 
TFL AVIV= = - == += 60  CHATEAURNUK -~ ---- 65 RHEIN MAIN- - - - = 70 
TORKEJON- - - --- = 60 CHAUMONT- ------ 65 anME--------- 70 BELEN 
TROMS- = - 2 = = = = 60 AEVARAAKIR= - ~ - = - 65  STNCKHLM = = - ~~~ 70 ALAROMR AFA - - - - = 30 
TUNIS =--- +--+ 60 HAHN AB = ----- + 65  TEHREND - - ---- = 70  ANTOPAGAST- - - - - = SI 
PAHENIN = - =~ -- = 6) ESTANAUL- = - - ~~~ 68) TEL AVIV- - - -- + = 70 ATRINSONe - = - - = = 68 
ZARAGDZA- = = 2 OL | L2MIR ~~ ~ - O5 OTUNIS = = 70 BARRANQUILLAS - - - = 70 
MEFLAVIK= = + += -- 68) 2AHEDIN = = ~~ e+ 710 NOOTAE - ee = HS 
ATRENSON LAJES FIELD - - - ~~ 06 Q@RIDGETOUN- - - - - - 7S 
ALARNUK AFR = == + = 30 LAS PALHAS- = = = = = 66 MARRANQUILLA La Pale - - -- = = = 75 
ANTOFAGAST- - - - = + $1 LESAN - ~~ ~~ += 66) ALARM AFB =~ = 900 Lie ee ee ew 
AARRANQUILLA- - = == 61  LUQMy MALTA ~~ -- + 66 ANDREWS AFA = - ~~~ 63 HEMELLIN- - - - - = - 16 
RELEM = ee eee OL | LUKOR ~~~ = Oe ATKINSON ~~ ~~ ~~ OL | PARANARIBO- - - - - = 76 
ANGNTA- = = - +--+ = OL «MELDENHALL> - = - ~~ 66) MELEM  - - ~~ == + 70 © PORT AU PRENCE- - = - 76 
ARIDGFTOWN= = - +--+ Al MOSCOW = - -- - =~ Oe AOGNTAS - ~~ eh RAMEY APR 
CHERBY PY MCASe - © = 6] NAPLES- = ee ee eo = 0% ARIDGEINUN]- © © = © @ Ph RECEFES we ee een ce oe 
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ZAHEDAN ~ - - = - = 215 
ZARAGOZA - = © - = ©2158 
ACCRA - e- e- e- ee e © 2) 
ADANA = - = = = 7-2-2 
ALGER - - © © = - © = 37 
AMMAN = - © © oe = = = Of 
ANKARA] - = = © & © = OF 
ATHENS == - - = = - 59 
AVEANO AB ~ - - ~ = = 67 
AITBURG AB=- - = = = - 79 
ANRDEAUX= - - - = - = 86 
BRINDISTs = = © © = = 93 
CAIRN eee ee ee = OF 
CHATEAUROUX - = - = -201 
CHAUMNNT= - = = = = =$04 
DAKAR = = - = = = = o2E3 
DIVARBAKIR= - - - = -17 
HAHN AB - = ~ © = = ~356 
(ISTANAUL= ~- - = = = =168 
(2MIR = - = - = = = -170 
KANS = = = = = = = =175 
KEFLAVEIK= - - = = = -176 
LAGOS - - - - - - = -108 
LAJES FIELD - - - - -109 
LAS PALMAS- - = - = -191 
LISBINS - - - - = = =195 
LUQA, MALTA - = = ~ 196 
LUXOR - =~ = = = = = =199 
MILNENHALL- - - - = -205 
MOSCOW - ~ = = = = -207 
NAPLES= - = - = = = -209 
NUAMEY= = = = = = = =213 
NICOSIA = = = = = = -216 
PORT LYAUTEV- - - = =215 
PRESTWICK = = ~ = = =216 
RHEIN MAIN - - - = =216 
ROBERTS FIELD - - - -216 
ROMES = = = - = = = -216 
STOCKHOLM - - - - = -216 
TEL AVIV] - © = = = ~216 
TMRREJONS - ~ - - = -216 
TUNIS - - = = = = = =216 


< 


PARAMARIB0 
ALBRONK AFA - 
ANTOFAGAST~ - 
ATIUNSAN] = © 
BAR? ANQUILL Am 
AELFX ee © 
BOGOTAS - - - 
ARINGETOWN- - 
GUANTANAMO BAY= 
WAVANA- = - = 
HOMESTEAD AFA - 
KEY WEST- = = ~ 


KENDLEY AFA ~ 
KINGSTON- = - 


MANAGUA = - = = 
MENELLIN= - = = 
PATRICK AFA 
PORT AU PRINCE- 
RAMFY AFA = = © 
RFCIFFe ee = 
RIO DE JANEIRO- 
SAN JOSF- - = - 
SANTA CRUZ - © 
SANTO NOMINGD - 
TALARAs ee = © 
TONCONTIN Af- ~ 
WILLEMSTAN}] - = 


PATRICK AFB 
ALSRONK AFA 
ANDREWS AFB 
ARGENTIA NS 
ATKINSON] = 
BARR ANQUILLA~ 
BUGOTAS - = = 
BRIOGETOWN- - 
CHERRY PT MCAS- 
CORPUS CHRISTI“ 
NOVER AFAR - - - 
EGLIN AFA - - = 
FLLINGTON AFA - 
FNGLAND AFA - - 
FORT RENNING= < 
FORT ARAGG/ POPE 
FORT EUSTIS = - 
FORT RUCKER = = 
GINSF AB- = - © 
GUANTANAMN RaY~ 
GUATAMALA CITy- 
HARMAN AFR- = = 
WAVANAe = © © = 
HOMESTEAN AFA - 
HUNTER AAFe © = 


eeteeeeetega 


THE BOFING-VERTML COMPANY 


TAGLE 4. 


PATRICK AFB (CONT.) 


ROUTE INOEX 


KEY WEST= - - = = = -180 
KINDLEY AFB - - = = -166 
KINGSTON- - - - - = -186 
LORING AFB- - = = - ~-196 
MANAGUA - - - - - - -201 
MCGUIRE AFR - - = = -202 
MENELLIN- - - - = = -204 
NEW CUMBERLAND- - - -211 
NEW ORLEANS - = = = 212 
PARAMARIGO- - = - - -217 
PORT AU PRINCE- - = -218 
RAMEY AFA ~ + - - = -218 
SAN JUSF- - ~ = = = 218 
SAN SALVANOR= - - = -218 
SANTN ANMINGN = = = -218 
SHAW AFA-~ - - - - - -216 
TALARAs - = - = = = ©2186 
TUNCINTIN AB- - = © © 219 
WESTOVER AFR- - = = -219 
WELLEMSTAD~ - - = © -219 
PORT AU PRINCE 
ALBROM AFR = = - = = 33 
ANDREWS AFA - - = - © 46 
ARGENTIA NS = - = © = 55 
ATKINSONS - - = = 2 - 63 
BARRANQUILL A= - = = = 76 
MELEM - = =e = = 2 = 16 
ROGOTA- - - = - + = = 83 
ARINGETOWN= - - = = - 90 
CHERRY PT MC&AS- - - 10" 
CORPUS CHRISTI“ - - -122 
SAVER AFR = - = = = $121 
EGLIN AFA = = = = = -126 
ELLINGTON AFB = = = -128 
FNGLAND AFB - = - = -132 
FORT RENNING= - = = -135 
FORT ARAGG/PNPE - - -138 
FORT EUSTIS - - - - -14) 
FORT RUCKER - - - - ~146 
GUANTANAMN BAY= - - <151 
GUATAMALA CITY- - - -154 
HARMON AFRe = © - = © £59 
WAVANB- - = - = 7 = -161 
HOMESTEAD AFR - - = -164 
HUNTER AAF- © - = = ~166 
JACKSANVELLES © = = -173 
KEY WEST= - - = = = =360 
KEINDLEY AFR = = = = -166 
KINGSTON= - - = - = -186 
LIMAeg we eer ee ee 193 
LORING AFR- = = = = -3% 
MANAGUA = = - = = = =208 
MCGUIRE AFR = = = = =202 


PORT AU PRINCE (CONT.) 
MENELLIN- - - = = 
NEW CUMBERLANO- - - 
NEW ORLEANS = - - - 
PARAMARIBO- - - = = - 217 


0210-10600-2 


PRESTWICK ECONT.? 
ANKARA- - = 
ARGENTEA NS 
ATHENS- = - 
AVIANG AB - 
BETBURG AB- 
BORDEAUK- - 
ARINDEIST< = 
CHATEAUROUX 
CHAUNONT= - 
FROBSISHER - 
GOOSE AB- - 
HAHN AB > - 
HARMON AFR- 
SSTANBUL- - 
t2MIR oe = 
KEFLAVEK= —- 
LAJES FIELD 
LAS PALMAS~ 
LISBNN- - - 
LUQA, MALTA 
MEILOENHALL= 
MNSCON- = - 
NAPLES- = = 
NARSARSSUAK 
NICOSIA = - 
NRAN- = - = 
PART LYAUTEY- 
RHEIN MATN] - 
RNNE- © © = = 
SONDRE STROM 
STOCKHOLM - 
THULE - - 
TORRE JNN~ 
TROMSO- - 
TUNIS = = 
ZARAGOZA- 


RAMFY AFB 
ALBRQOK AFB 
ANDREWS AFB 
ARGENTIA NS 
ATKINSON] - 
BARRANQUELLA- 
BELEN = - = = 
80GNTA- - - - 


PATRICK AFR = - - = -218 
RAMEY AFR ~- = - = = -219 
SAN JOSF- - = - = = -219 
SAN SALVADOR- - - - -219 
SHAW AFA ~ - = = = -219 
TALARAS - - = = = = 219 
TONCONTIN A= - = = - 219 
WESTOVER AFA- - - - - 220 
WILLEMSTAN- - - - - - 229 
porRT LYAUTFY 
ACCRA - - - - - = = 2. 
ALGER - ------ - 38 
ANKARA- - = = + = = = 69 
ATHENS- - - - - - = = 59 
AVIANO AR - - ~ - = - 67 
AITAURG AR- - - = = - 79 
BORNEAUK- - - - = - = 6 
BRINNISI- = - = - - = % 
catReg----+---e 98 
CHATEAUROUX = = - = -101 
CHAUMONT= = = - = = ~104 
DAKAR - - = = = = = -183 
HAHN AB = - - = = = -156 
ISTANBUL- - - - - = -lod 
IZMIR = 2 - 2 - - © MATL 
KANN- - - - - - = = -176 
KEFLAVEK= = = = = = -378 
LaGnS - ----- - -188 
LAJES FIELD = - - = -189 
LAS PALMAS- - - - = -191 
LESBON- - - © = - = =195 
LUQd, MALTA - = - = -198 
MILNENHALL- - - - - -296 
NAPLES- - - - - - ~ -209 
NIAMEYs> 2 - - = = = “213 
NICNSIA © 2 = = = = $26 
MRAN- = = = = = = = -215 
PRESTWICK = - = = = -22) 
RHEIN MAIN- = - = = -220 
RNAERTS FIELD = - = -220 
ANME= = = = = - = = -220 
STOCKHMLM = = = = = 220 
TNRREINN- - - = = = -220 
TUNIS - - - = = = = -220 
ZARAGOIA- ~ - = = = -221 
PRESTWICK 
ADANA = ---- - - ~ 26 
ALGFR - ------- 38 
243 


ARTDGETNWN= - 
CHERRY PT MCAS- 
CORPUS CHRISTI“ 
ONVER AFA - = - 
EGLIN AFA - = - 
ELLINGTON AFB - 
ENGLAND AFB = = 
FORT RBENNING- - 
FORT BRAGG/ POPE 


THE ANEING-VERTOL COMPANY 


WAMEY AFa (CONT.D 
FaRT FUSTIS = = 
FORT RUCKER = = 
GUANTANAMO BAy~ 
GUATAMALA CiTty- 
HARMIN AFR © - 
HAVANA- = «= - © 
HOMESTEAN AFB - 
HUNTER AAFe = - 
JACKSONVILLF- = 
KEY WEST = - = = 
KENOLFY AFR = @ 


LIMAe ee eee 
LORING AFRe - © 
MANAGUA - - ~ « 
MCGUERE AFA - - 
MENELLIN]- - - - 
NEW CUMAFRL ANN 
NEW ORLFANS - - 
PARAMARIAN] ~ = 
PATRICK AFH - = 
PORT AU PRINCE- 
SAN JNSF2 - = - 
SAN SALVADNR- - 
SANTO NIMWINGN - 
SHAW AFA- - - 
TALARA- - ~~~ 
TONCONTIN Ate - 
WESTOVER AFB - 
WILLFMSTAN= © 


RECIFE 
ASCENSION ISLAND- 
ATKINSON] = << = 
MELT HM ee ee ee 
ARLNGETNWN] - - = 
Makar 
PARAMARTAN]= - - 
A119 OF JANFIRO- 
ROBERTS FSFLD = 
SANTA CAUP© © = 


MHEIN MAIN 
ADANA © © = 
ALGER - - © 
AMMAN - - © 
ANKARAS - © 
ATHENS= = = 
AVIANN AB + 
AAGHNAD - - 
QNRNEAUKS - 
ARINATSTe = 
CAIRN = <= 
CHAT EAUROUX 


@eoseteaseaeeena 

@eeoueoaenveteaes 

atetoesaoevaen 

eoseeoeeveaete@ boat 

eenee te uees 
be 


TABLE 4. 


RHEIN “AEN (CONT.) 


CHAUMONT- - - - - - - 104 
DIVARAAKIR= = - = - -117 
ISTANAUL- - = - = - - 168 
WUMIR - - --- - - 171 
KEFLAVIK- - - - = - “178 
LAJES FIELD - - - - -189 
LAS PALMAS- - - - - - 191 
LISBON] - = = = = - -195 
LUQM, MALTA - - = - -198 
LUXOR = = = - = = = -200 
MELDFNHALL- - - - - - 206 
mascnw- - - - - - - -207 
NAPLES- - = - - - - - 209 
NARSARSSUAK = = - - - 210 
NICOSIA - = = = = = -216 
ORAN- = - =e - =e 216 
PART LYAUTEY= = - = -220 
PRESTWICK - = - © = -221 
ANNES - > ------ 223 
STNCKHOLM - - = = © -223 
TEL AVIV- = -- - - -223 
TORREJNN- = = = = = -223 
TROMSN- - - - - = - 223 
TUNIS - ---- - - +223 
ZARAGNZA- - - - = = -226 
RIO DE JANEIRO 
ANTOFAGAST= ~ - - = = 82 
ASCENSION ISLAND= - = 57 
ATKINSON= - - - = = = 63 
BELEN = ------- % 
AUENOS AIRES- = = = - 95 
LA PAL- - = = = = = -197 
PARAMARIHQ= = = = = -217 
RECIFF- - = = = - = -223 
SANTA CRUL- = - = - -226 
SANTIAGN= - - = = - - 224 
ROBERTS FIELD 
accRhA- - ------ at 
ALGER - - -- + --- 38 
ASCENSION ISLAND- = - 57 
DAKAR = = = = = = = 116 
KANN- - - = 2 = = = -176 
KINSHASA/NOJILE - = -16? 
LAGNS - - - - = = = -108 
LAS PALMAS- - = = = -191 
LISBON- - - - © = © 195 
NIAMFY- - = - - = = -216 
MRAN- = - - = = = - -216 
PNAT LYAUTEY- - = = -220 
RECIFE- = -- -- - -223 


SHFET 


ROUTE INDEX 


ROME 
ARANAN- - - = = 


ATHENS=- - - - 
AVIANO AR - - 
BAGHDAN - = = 
BITRURG AR- - 
MORNEAUK- - = 
ARINNIST- - - 
CAIRN = - = © 
CHATEAURNUK 
CHAUMINT}= = = 
NIVARBAKIR= - 
HAHN AB = = 
ISTANBUL- - - 
12Mta - ee 


KEFLAVIK- - - = 
KHARTOUM] = = « 
LAJES FLELAN - - 


LAS PALYAS- - - - - 


LISBON- = - 
LUQA, MALTA 
LUKMR = = = 
MILDENHALL- 
MOSCOW - - 
NIAMEY? = = 
NICOSIA - - 
ORAN- = - - 
PORT LYAUTEY- 
PRESTWICK - = 
RHEIN MAIN] = 
STACKHULM = = 
TEHRAN- - = = = 
TEL AVIV- 
TORRE JON 
Tanaso- - 
TUNTS = = 
PARAGOZAS 


SAN JOSE 
ALAROMK AFA = 
ANDREWS AFA - 
ATKINSON] = = 
BARRANQUILL A- 
ANGNTA- = = = 
BRIDGETNWN]S - 
CHERRY PT MEAS- 
CORPUS CHRESTEO 
NNVER AFR = = © 
f€GLIN AFA ee © 
FLLINGTON AFR = 


256 


0210-10600-2 


SAN JOSE (CONT.? 
ENGLAND AFB - ~ 
FORT BENNING- - 
FORT BRAGG/POPE 
FORT EUSTIS - = 
FORT RUCKER - - 
GUANTANAMO @AY- 
GUATAMALA CITY- 
HAVANA= = = = 
HOMESTEAD AFB 
HUNTER AAF- = 
JACKSONVILLE- 
KEY WEST- = - 
KINOLEY AFA = 
KINGSTONS = = 
LA Pale - ~ 
Limae - - - 
MANAGUA = - 
MCGUIRE AFB 
MENELLIN@ - 
NEW CUMAERL AND- 
NEW ORLEANS - - 
PARANARIB0O- - - 
PATRICK AFB = - 
PORT AU PRINCE- 
RAMEY AFR - = - 
SAN SALVADOR- - 
SANTO OONINGO 
SHAW AFB> = ~ 
TALARAS = = = 
TONCONTIN AG- 
WILLENSTAD= - 


SAN SALVADOR 
ALBROOK AFB - 
ANDREWS AFB = 
ATKINSON- = < 
RARRANQUILE Ae 
RAGOTA- = - = 
ARIOGETOWN] =- 
CHERRY PT MCAS- 
CORPUS CHRISTI“ 
NOVER AFB - - 
EGLIN APA = - 
FLLEINGTON AFB 
ENGLAND AFB - 
FORT BENNING- 
FORT BRAGG/PNPE 
FORT BUSTSS - - 
FORT RUCKER = = 
GUANTANARO BAY~ 
WAVANA~ - - = © 
WOMNESTEAD AFB - 
HUNTER AAF= = = 
JACKSONVILLES - 


132 
“135 
139 


a) 


$4" SaLvaone (CONT) 


KEY WEST] - « = 
KINDLEY AFA 
KINGSTON] - 
Limas - - - 
MANAGUA - - 
MCGUIRE 468 
MENELLIN] = 
NEW CUMAERL AND- 
NEW NRL EANS - © 
PATRICK AFA - - 
enaty AU PRINCES 
RAMEY AFR - - 
SAN JNSF- - - 
SANTO ONMINGO 
SHAW AFR- - - 
TALARA- @ - 
WESTOVER AFA 
WILLEMSTan= - 


SANTA CRU? 
ALARONK AFA - 
ANTOFAGAST- - 
ATKINSON = - 
BARRANQUILLA- 
AELEN - - - - 
g0GNTa- - - - 
BRIDGET WN- = 
BUENDS ATRES- 
La PAR - 
Litas - - - 
MENELLIN- - 
PASAMARTAN- 
RECIFFS - - - 
RIM NE JANEEAO- 
SANTIAGON- - = - 
TALARAs = = = 
WILLESSTAD- - - 


SANTIAGO 
ANTOFAGAST~ © 
AUENTIS QTRES- 
CHASUNCAe = - 
ta @A2e eo 
LIWAe oe ee - 
RIM DF JANF ERD} 
SANTA CRULe © © 
TAL QRAe eo ew 


SANTN ONAINGA 
ALHRNM AFH 
ANNGEAS AFA 
ARGENTER NS 
ATKRENSANS @ 
RARAANQU ILL AW 


THE ANEING-VERTOL COMPANY 


TAMLE 4. ANUTE INDEX 


SANTO NNMENGN (CONT.) 


BELEN -------- 1% 


ancnta- - - - - 
AARIDGETIWNS - ~ 
CHERRY PT MCAS- 
CORPUS CHRISTI“ 
DOVER AFB = - 
FGLIN AFR = - 
ELLINGTON AFA 
ENGLAND AFR - 
FORT BENNING- 
FURT BRAGG/PNPE 
FoRT EUSTIS - - 
FORT RUCKFR ~ - 
GUANTANAMO fAY- 
GUATAMALA CITY- 
HARMON AFR- 
WAVANAe - = 2 = 
HIMESTEAND AFR - 
HUNTER AAF- - 
JACK SONVILIE- 
KEY WEST- - - 
KENDLEY AFR - 
KINGSTON] = © 
LimMa- 
LORING AFm- = = 
MANAGUA 
MCGUIRE AFA - - 
MENELLIN- - - = 
NEW CUSRERL AND- 
NEw ORLEANS - 
PARAMACTAO- 
PATRICK AFB 
RAMEY AFA - 
SAN JOSE- - 
SAN SALVANOR~ 
SHAW AFfi- - = 
TALARAS - = = 
TONCONTEN Afi- 
WESTOVER AFAR 
WILLEMSTAD- - 


SHAW AFB 


ALARIOK AFB - 
ANDREWS AFB - 
ARGENTIA NS = 
HARRANQUILE Am 
ANGNTAs © © = 
ARINGETUWN- - 
CHERRY PT MCAS- 
CORPUS CHRIST I~ 
MNVER AFA = - 
EGLEIN AFB - - 
ELLINGTON AFA 
ENGLAND AFR - 


- 


@#reveteteeaeueveed 
@#eeooneeveneespeeve 


- ay 


SHAW 466 (CONT.) 


FORT RENNING- - 
Fnat EUSTIS - - 
FART RUCKER - - 
FROBISHER - - - 
GONSE Ae - = - 
GUANTANANQ BAY- 
GuUATAMALA CIT Y¥- 
HARMON AFR- - 
HAVANA] - = - 
HOMESTEAD AFB 
JACKSONVILLE Fo 
KEY WEST- = = 
KINOLEY AFB 
KINGSTON] - 
LORING AFA- 
MANAGUA - - 
MCGUIRE AFR 
MENELLIN- = - 
NEW CUMARERL AND- 
NEW ORLEANS - = 
PATRICK AFA - - 
PNRT AU PRINCE- 
RAMEY AFA - - 
SAN JOSFe = - 
SAN SAL VADOR- 
SANTO D04INGO 
TONCANTIN Ae 
WESTOVER AFA- 
WILLEMSTAD- = 


SONDRE STROM 


ANDREWS AFA 
ARGENTIA NS 
BITSURG AA- 
DOVER AFA - 
FORT FUSTES 
FROAISHER = 
GNOSF AR- - 
HAHN AB - - 
HARMON AFB 
KEFLAVIK- = 
LAJes FELD 
LORING AFA- 
MCGUIRE AFA 
“TLOF NH ALL = 
NARSARSSUAK ~ 
NEW CUNSERLANO- 
PRESTWETK = © 
STACKHILA = © 
THULE - - o 
TROMSNe - - © 
WESTNVER aFe- 


258 


-136 
142 
7145 
-1¢e? 
“149 
-152 
“154 
-160 
“162 
-16¢ 
“173 
-101 
164 
-186 
“197 
202 
203 
205 
-212 
“213 
“208 
219 
222 
-225 
225 
226 
-22? 
-227 
°227 


- 4 
- 56 
- 19 
“821 
142 
-147 
-149 
-157 
-160 
-376 
-190 
197 
203 
206 
-210 
202 
~221 
22? 
-227 
°227 
-226 


0230-10600-2 


STOCKHOLM 
Ananda - 


BAINOESI- - 
caian - - = 
CHATEAUROUX 
CHAURONT> = 
NTVARAAKER~ 
HAKH AB = = 
(ISTANBUL - 
{2M4I"- 2 = 
KEFLAVIK= = 
LIseMWe - - 
LUQA, MALTA 
“I LOENHALL~ 
MOSCOW- = = 
NAPLES- - - 
NARSARSSUAK 
NICOSTA = - 
QRAN? - © - 
PORT LYAUTEY- 
PRESTUICK - 
RHEIN MAT NH 


TALARA 
ALQ@RNOK AFB - 
ANTOPAGAST~ 
ATRINSON- = 
BARRANQUELLA- 
RELER @ - = = 
ANGOTAe = @ ~ 
BRIDGETOWN] - 
GUANTANANOD fAY- 
GUATAMALA CITV¥= 
HAVANA- - eo 
HOMESTFAN AFA 
KEY WEST= - = 
KINGSTON] © = 
La Pale me oo 


TALQRA (CWT) 


TME ROEING-VERTM COMPANY 


TAGQLE 4. 


TEL AVIV (CONT. ) 


ROUTE TNOEX 


TONCONTIN AR (CONT.) 


idee 


0210-16000-2 


TORRE JON (CONT.) 


LIMAe me eee mmm HH BITAURG AB- - - = = - 79 ELLINGTON AFR - - - -129 WELDENHALLS = © = = 206 \ 
MANAGUA - = « = = = =202 AORDEAUK- - - - = = = AF ENGLAND AFR - = = = -132 MOSCMYS = = = - © = =206 aa 
MEDELLIN]- - = = = = =205 BRINDISI- = es ee = = FORT RENNING- - - = ~136 NAPLES- = = = © = = =209 
PARAMART AN] - = = = -217 CAIAN - - ee ee em Om FORT ARAGG/PNPE - = -139 WARSAASSUAK - = © = -210 
PATRICK AFR - = = = =218 CHATFAUROUK - - - = -102 FORT FUSTES = = = = ©1462 NEARBY. ee ee we & M21E 
PORT AU PRINCE@ - = -219 CHAUMNNT~ © © = = © -406 FORT RUCKER = = = = -165 NICOSIA eS © ee = = 9235 
RAMEY AFA = = = - = -222 NHAHRAN - - - - = = <115 = GUANTANAMO BAY- - - 152 RAN] - - - - © = © O26 
SAN JNSE= - = = = = $225 DIVARRAKIR= © = = = o4L7 GUATAMALA CITY- - = -155 PMRT LYAUTEY- - = = -220 
SQN SALVANOR- - - - -226 HAHN AR - - ~ = © © 157 HAVANA] = = = = © © o§6?2 PRESTWICK © - © © = 221 
SANTA CRUZ@ = - = = $226 TSTANBUL = - - = = = -169 HOMESTEAN AFB - - - -165 RHEIN MAIN = - = = -2293 
SANTEAGN= = © = = = 9226 U2MI@ = = - = = = H1PE | HUNTER AAF~ © = © -167 RONFe = 2 2 - = © = o 226 / 
SANTO DNMINGO - - - -226 KANN2 © = ee © © © 1M JACKSONVILLE] © = = 174 STOCKHOLN - = - = = =226 
TANCINTIN Affe = = - ~226 KARACHE = - = = = = “197 WEY WEST=© - = = = = -161 TEL AVIV - - © = = =329 
WILLEMSTAN] = = - = +229 = KHARTOIIM- - = - = = -182)  KINDLEY AF = = = = -166 0 9©= TROMSO- - = © = = = =230 
LUQA, MALTA = = = = =198 KINGSTON] - = = = © ©1687 TUNIS ~ = ee = © = 9230 
TEHRAN LUXOR - © = = © = = ©200 Lime = © ee ew H 49H RACAGDTA- © = © = = -230 
AMANAN- = = = = = = = 19 WELDENHALL- - - = = +206 9 MCGUIRE AFR = = - © ~203 
AMINA = - oe ee ee MNSCOW- - - - = - = -208 =MENELLIN© - ~ = © = ©205 TANNSO 
ADDIS ABABA - © © © = 27 NAPLES= - = = = = = -209 NEW CUMRERLANN- = = -212 ANMARA] = © - = © © = $0 
ANEN- ~= © = eee = = 29 NICOSIA - = 2 = © = 9245 WE TRLEANS = = = © ~213 ATHENS= = =e 2 = © = 60 
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